INTRODUCTION
Chicken egg-white is a rich source of nutrient-transport proteins with a specific high-affinity binding for riboflavin, thiamin, biotin and other vitamins and coenzymes [1] . Avidin, the biotin (vitamin H) carrier, has recently become an object of numerous biorecognition studies, because the avidin-biotin complex exhibits the most stable non-covalent interaction (Kd = 10-' M) found in Nature [2] . This property, together with an ease of modification of biotin, afforded a wide use of the avidin-biotin system in biochemistry, molecular biology, biotechnology and medicine [3] . An exceptionally extensive application of the avidin-biotin system in recent years has required a sharp increase in production of highly purified avidin. The egg-white is a unique and cheap source of this protein. Several are known for the purification of avidin. The method of Melamed & Green [4] , based on chromatography on CM-cellulose, is one of the most commonly used. At the same time this technique has a few serious drawbacks. The three successive chromatography steps involved make it time-and labourconsuming, and result in a low yield. Purification of avidin on a biotinyl-Sepharose column historically appeared among the first successful applications of affinity chromatography [5] . The decisive role in the progress of affinity purification of avidin belongs to the development ofchromatography on iminobiotinyl-Sepharose [6] . How The avidin activity was measured as described in ref.
[9].
Electrophoresis SDS/PAGE was carried out as described by Laemmli [10] .
(with residual ovomucoid and lysozyme) (Fig. 1, lane  III) ; RF-GPw was distributed among both fractions.
A few variants of the h.p.l.c. of the avidin fraction were tried. The main problem was connected with an effective separation of avidin and lysozyme, which has a high pI (11.0) and is almost co-eluted with avidin during RESULTS 
AND DISCUSSION
The method for avidin isolation described in this paper involves two main stages: (1) isolation of the avidincontaining fraction from chicken egg-white; (2) h.p.l.c. of this fraction and isolation of avidin and RF-GPw. The sequence of isolation procedure is displayed in Scheme 1, steps I-VI.
As a preliminary step, the proteins of chicken eggwhites were fractionated by differential (NH4)2S04 precipitation. An initial (NH4)2SO4 concentration of 65 % saturation was chosen (Scheme 1, step I). This value was slightly less than the conventionally used 70 % [6] and resulted in smaller avidin loss. Precipitation was carried out at 100 % (NH4)2SO4 saturation, affording the highest avidin recovery. SDS/PAGE of the precipitate obtained at 65-100 % (NH4)2S04 saturation (Scheme 1, step II) allowed identification of the main remaining protein components as ovotransferrin, ovoinhibitor, ovalbumin, ovomucoid, avidin, RF-GPw and lysozyme (Fig. 1, lane  I) . The next purification step used (Scheme 1, step III) was ethanol precipitation, which appeared to be very effective. SDS/PAGE has demonstrated that after precipitation with 50 % (v/v) ethanol the supernatant contained virtually all ovomucoid (Fig. 1, lane II) , and the extraction of the precipitate quantitatively yielded avidin conventional CM-cellulose chromatography. The main component of the avidin fraction, RF-GPw, has a low pl (3.8-4.1) [11] and is easily separated from other proteins. In the systems 50 mM-ammonium acetate buffer, pH 9.0, with a linear gradient of (NH4)2CO3 and 50 mM-Tris buffer, pH 9.0, with a linear gradient of NaCl an overlapping of avidin and lysozyme peaks occurred (results not shown). Complete separation of the two proteins was achieved in the system 1 M-acetic acid with a gradient up to 1 M-ammonium acetate. Two types of gradient were used: linear (Fig. 2a, curve 6 of gradient controller) and convex (Fig. 2b, curve 4 of gradient controller) . In the first variant a simultaneous isolation of avidin and RFGPw was possible. In the second variant RF-GPw was eluted immediately after the void volume and was contaminated with ovomucoid, but base-line separation of avidin and lysozyme was achieved and chromatography duration was halved. Using the latter condition, we succeeded in the separation of 700 mg of crude avidin fraction at one run (Fig. 3) .
RF-GPw can be isolated independently from the supernatant after ethanol precipitation by using a Protein PAK DEAE-5PW column (Fig. 4 and Scheme 1, step VI).
As can be seen in lane IV in Fig. 1 , h.p.l.c. permitted us to obtain a highly homogeneous avidin preparation, as was also confirmed by immunoelectrophoresis (results not shown). It was found to bind 14.3 ,ug of biotin/mg of protein. The A260/A280 ratio was 0.68. The mean avidin yield from 300 eggs was 230 mg, or in the range of 75-85 % of theoretical.
The results of this study enable us to propose a protocol of preparative isolation of avidin (Scheme 1) that differs from all conventional methods in terms of speed, yield and quality of the product. Ethanol precipitation removes the major part of ovomucoid, which is readily soluble in organic solvents [12] , as well as ovotransferrin, ovalbumin and ovoinhibitors remaining in the ethanol precipitate because of denaturation. By using h.p.l.c. on a powerful cation-exchanger TSK SP-5PW column we have succeeded in the separation of avidin from RF-GPw, ovomucoid and lysozyme. The yield of avidin is 75-85 00 and purity approx. 990. Buffer A was 0.5 M-sodium acetate buffer, pH 5.5, and buffer B was 50 mM-sodium acetate buffer, pH 5.5, containing 0.5 M-NaCl. The flow rate was 4 ml/min. Linear gradient: 0 60 % buffer B in 120 min. Key: peak 1, RFPw.
